Bis[l-bis(diphenylphosphanyl)methanej 2 P:P Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; disorder in main residue; R factor = 0.038; wR factor = 0.103; data-to-parameter ratio = 12.9.
The title complex, [Ag 2 (C 25 H 22 P 2 ) 2 (C 9 H 7 N) 2 ](CF 3 SO 3 ) 2 Á-C 9 H 7 N, was prepared by the reaction of silver(I) trifluoromethanesulfonate with isoquinoline and bis(diphenylphosphanyl)methane (dppm). The dinuclear molecule is located about a center of inversion and the Ag I atom is coordinated by two dppm P atoms and one isoquinoline N atom, forming an eight-membered metalla ring. In addition, in the asymmetric unit, there is a half-molecule of isoquinoline located about a center of inversion. Since this molecule does not possess this symmetry, for one position in the ring there is superposition of both a C atom of a C-H group and the isoquinoline N atom. In the structure, the Ag-P distances [2.4296 (9) and 2.4368 (9) Å ] agree with the corresponding distances in related structures, while the Ag-N bond length [2.489 (3) Å ] is slightly longer than that in related structures. On the other hand, the P-Ag-P angle [156.44 (3) ] is much larger than the corresponding angles in related structures. The trifluoromethanesulfonate anions do not coordinate to Ag I atoms. As is usually found for these anions, the -CF 3 group is disordered over two orientations [occupancies = 0.57 (12) and 0.43 (12) ]. The coordination chemistry of silver(I) is of considerable interest because of its luminescence properties and potential applications in catalysis, cyanide, photography antimicrobial activities and electrochemical processes (Bowmaker et al., 1993; Cui et al., 2010a Cui et al., , 2010b Jin et al., 2010a Jin et al., , 2010b Meijboom et al., 2009; ) (Mu et al., 2010) were prepared under the catalysis of nitrogen heterocyclic ligands. Here we report the first silver (I) complex which combines isoquinoline and bis(diphenylphosphine)methane, [Ag 2 (dppm) 2 (C 9 H 7 N) 2 ](CF 3 SO 3 ) 2 .C 9 H 7 N In the compound, C 79 H 65 Ag 2 F 6 N 3 O 6 P 4 S 2 , the molecule is located on a center of inversion and each silver atom is coordinated by two phosphorus atoms from dppm and one nitrogen from isoquinoline to form a eight-member ring. In addition, in the asymmetric unit there is half a molecule of isoquinoline located on a center of inversion. Since this molecule does not possess this symmetry, for one position in the ring there is superposition of both a C-H and N.
Related literature
In the compound, Ag-P distances (2.4296 (2)-2.4368 (9) Å), agree with the corresponding distances in [Ag 4 (SCN) 4 (dppm) 2 ] (2.399 Å) and [Ag(SCN)(dppm)] 2 (2.450 (2),2.451 (2)). The Ag-N bond distance(2.489 (3) Å) is longer than that in [Ag(C 12 H 8 N 2 )(C 18 H 15 P)(2.376 (8) Å) (Wu et al., 2009) . The P-Ag-P angle (156.44°) is much larger than the corresponding angles in [Ag(SCN)(dppm)] 2 (120.0 and 120.8 (1)°). The trifluoromethanesulfonate anions do not coordinate to silver atoms. As is usually found for these anions, the CF 3 group is disordered over two orientations with occupancies of 0.57 (12)/0.43 (12).
Experimental
A mixture of silver(I) trifluoromethanesulfonate, bis(diphenylphosphanyl)methane (molar ratio 1:1) and isoquinoline (0.5 ml) in the mixed solution of CH 3 OH (5 ml) and CH 2 Cl 2 (5 ml) was stirred for 5 h at ambient temperature. The insoluble residues were removed by filtration, and the filtrate was evaporated slowly at room temperature for about one month to yield white crystals. Crystals suitable for single-crystal X-ray diffraction were selected directly from the sample as prepared.
Refinement
Metal atom centers were located from the E-maps and other non-hydrogen atoms were located in successive difference The final refinements were performed with isotropic thermal parameters. All hydrogen atoms were located in the calculated sites and included in the final refinement in the riding model approximation with displacement parameters derived from the parent atoms to which they were bonded.
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINTPlus (Bruker, 2007) 
Computing details
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINT-Plus (Bruker, 2007) ; data reduction: SAINT-Plus 
Figure 1
The ionic entities of the title compound, showing the atom-numbering scheme and with displacement ellipsoids drawn at the 50% probability level. ii -N2-C37-C36 142 (100) Ag1-P1-C17-C22 −8.0 (3) C40
Bis[µ-bis(diphenylphosphanyl)methane-κ
ii -N2-C37-C38 −2 (13) C11-P1-C17-C18 49.4 (3) C36-C37-C38-C38
ii 3 (8) C10-P1-C17-C18 −59.0 (3) N2-C37-C38-C38
ii 3 (7) Ag1-P1-C17-C18 174.2 (2) C36-C37-C38-C39 −180 (8) C22-C17-C18-C19 −0.6 (5) N2-C37-C38-C39 −179 (6) P1-C17-C18-C19 177.3 (3) C37-C38-C39-C40 −178.5 (7) C17-C18-C19-C20 −0.4 (6) C38
ii -C38-C39-C40 −0.9 (10) C18-C19-C20-C21 0.5 (7) C38-C39-C40-N2 ii 0 (6) C19-C20-C21-C22 0.4 (7) C38-C39-C40-C36
ii 0 (8)
Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x+1, −y, −z.
